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(57) Abstract:

PURPOSE: A fabrication method of a CMOS semiconductor device is
provided to restrain high temperature carrier effect and short-channel
effect by exactly forming an LDD(Lightly Doped Drain) structure at
interface between a source/drain region and a channel region.

CONSTITUTION: Gate electrode patterns(110) are formed at an NMOS
and a PMOS regions of a semiconductor substrate(100), respectively.
Spacers(140) are formed at both sidewalls of the gate electrode
patterns(110). After forming a desired photoresist pattern{270) on the
NMOS region, a p+ source/drain region(272) is formed by implanting
heavily doped dopants into the exposed PMOS region. After removing
the spacer formed at the PMOS region, a p— LDD region(274) is then formed by implanting lightly doped dopants into the
exposed PMOS region. The formation processes of impurity regions having LDD structure in the NMQOS region are same to
the PMOS formation processes. That is, after removing the spacer, an ion-implantation for forming the LDD regions is
performed.

&copy; KIPO 2003

Lega!l Status

Date of final disposal of an application (20030923)

Patent registration number (1004239120000)

Date of registration (20040309)

Number of trial against decision to refuse (2003101004154)
Date of requesting trial against decision to refuse (20031021)



100423312

100423912

2004303242424
20009032 0L

d (KR)

<O

P

(19) diglI =55l
(12) SESsIE=(81)

Int. CI.°

HOIL Z7/082

(s1)

}
o
£
1 oy
S |
it I
3
uo
i 2
gl ul
=& 3
8
83 o g
o
w g
[=] Ec
- a2
H <
— 1<38 It
%éEM Kr
%Mﬁd 1o
Bk 3 =
L8l n
mwwﬁﬂﬁ
™~
oBihmm =
LT=4[=4
gl <
woplis B0
oo
sNE §

=z

NS S ATEIYESHE B ITHAIOHIIESI0SE01
HEHS

ga8E
AT EANSE S50 SI0HIE IS DIE

AN,

2%

A
(=]

(54) MPAS HiITHd TA © o

(M) el

oo RIS it
IR .oE
SIS

lﬁm,&ow
Hémﬂﬂﬁﬁ
SiNrsioX

S REGS Y

AT Rl

o O

S8kt n”
S50 =W
SHHQGHHG -
BEME%ﬂ&.
5O =R
o LHKI =011 55
S iEag it
=FAg KT

e

=uHImGgEsS

11-1




s 2:4~y

260 —
150

130~
120~

100 —

’%v270
|—140
130

120
Nt 262

105 110264 100

Ny —

NS

SR

LS G X

S1 LlHAI 562 HMAHIHS AMOIN BAE AHSSH
! CHHE LEHHE 38 H3kE,

T2 2 2HES LIEHHE CHOS Bt X FXiel NSk
c

fir
&
@
=
H

p.oa)

= 2
SO LAl Z132 B 2o o aAMc B 3T UHESE LIEHHE
Si4 A T19s B2 2O CIE AANHN M2 38 SHSS LIEHH

2o H4F 2T
2oy =

20l S e ¥ T B8 FAHNEF

4>
002

= CMOSE Bro i TA T WK 2Er 2ACILH

QC/)
m
SR
m
4

gt 2HE WL

&
ro
08
18
=f
g
0x
H

re
[
L
on
10
Q
10
u
~
o
Imrir
r&Ar
Ju
I
'
2

IEL) o3 perd Z utria
o ot
- 20
b
2
K
i)
i
&y
A

2 WRAT (CMDS TYPE) UFE X Zxl &4 Wwelt] 28t 222, 20 ZAsH

KNAEES AIBSIE BTi BXIHM EPKAE V&8 § EWNLEHY 222/
ch g >

—_—



[

h-4
=)

AQA/E
N5 gjEr B
= ERE 2y

S350 ACH

L4

(=]
o

o=

=
2iLIX

c

MY & UCH B,

S},

i

¥

=542 W MR ppMs & 0

" 2 mpls T Aowwizo  UleTR  Rig JiA! T N=K N

ad o U3 BE § RS MBI AW ONEUEL 5o f I

nag 3 ol @Y Tyt o Welbm o3y 1 Y5 R ol T © 8 oy &

mw_2% =W aET, = gy ) o< T W W oW i~ Az < b o Mlg0
a22 W RS = Oal ol =ASH Wl D SEAE0 B W ol

9857 B my dSw W wpas 858 swth O° T N

I ~— o~ = L nd it L e -

BB o gy HTOS Z Ay IR N ROES iy Kl 2 Qe U w et
aswX 5 Sp YEc i g = 2ktog I ZholpE = R g o 45
oS S e’ mgm U S S0 aWEy  rioH o _s=Mh, 5 B2 R
wiaE B3 =0 Mo Fg AB%y  =Em By 5 FRSEINE R 2 UF sy
weT 2 g ox.M . T,mm ref mO7a  omw B\ U= g Ry B oo
Bl & s S8 Hg g Fgw NmIE  APn  posRmEe g OE B %2
K o RE LRS5y 805 Whpd alf rpsS g  2ELMRUM G » 5<%
Eli ud BER % el BEp  miE <im  gERRROE S s Wy 5 =K
Roge & S8y 2 &l - By, M_mwm_._“_:/ il mwﬁﬁuwmw%m LT R s
TR = i | =2 il WMo ysw z= &y Arz el
T8y L 52 ol ml Do Do M,sK Boh e Ay O 2ot W oz plOm
ol = & Ingd 530 S BRA M2y Ego R YELL e 4 Zgy 8ol L=t
SEER B 0% Boe, S duan den CEl wou E9otulz 2 SR ow) oF  Oog@

V3 o = ] hat fwd Ell [ 0. . o8 m o4 =
gty p 5 REE moShe get vECm ool Golu2gllE  In TR aw  FRUN
= =@=C wih "X I I e P 2EWMIE LN | =R
= = I 2% H\MWH\ wi = . ~PZ B0Rl = W.r W b | e | Wu.«. Lm LH
a_.w.M\M“_A_ - ._._m mw m._Jl._.uAumm. m.@ m‘m_ﬂwﬂ mm_.___w_ﬂ m =] Uﬂvln. ﬁE.EDuIvNE B m_um Mm_“ A._w.m_ MA_E_%
oWyl B gm ST gu omE ks pRUN How mRllWS a1 0l g A xR HEN
gt g mEE Dp Syglg 50 DRnS Bnk SRgi<ssg ~ ot W = =
EWDH..AT =~_ﬁ o %A_Jm_. Moo_n_ TS . oS E_,...MEG_. _m.u_uﬂmmo EMH __aﬂzn._.m oT oMD _.”_,Mw ma_m_“ m_mm_wm._m
:/_m_wﬂ_wa ey fo Py . c_n_.)m.._/. un= 4| Hoso ...M“mq mm-mwamwm z P mw = K030 3 =53]
J0Em PSRz gER DR m ST ST KT Ew TSt T =5 = W=
dlol =R pa Swls BY o Tom yow Bl «wt  o<uilose = & TR =k BN aEls
Ao SUl gl a5 O eR Ta UgEmm  ToL w5 X ety Ik o Yot mRig

zml =8 s g . NapSh NeU HER Tall wrIn®es @ ] Dep e o P Tk
Al =sik® d am .8 S g2RiFl = W S o - B0 K= STl
BeEns o S50 reBad 2 8RS gyR  RIAH 4O RoEEEl g 4 Do =2 B o
Fodo R B0 T G g0 doEs X miA S SNSRN. & & Bl wig) F0 R
Bnyo% Ro BEC oUSha B TR D BD SSeR S SREEUR g REIG S me § o
LUZE Rz ST Ty aMe S Mgza K B SOHHE oKl Kl B0zl U Oty B0 25
m___w&gx o BIZC Emumﬁaw I gmmm% B Har IS Barus Momgsal S gy O AE S BoEn
o_ v ©of 20— s o 2= ﬁ.x._ —~ Tuw SHoR aT™ 2oanl 1. o PIRR W . by 09 _ K
uEeE W Boe Rz S n ¥ B0 w5 anad SHOR JowSE oo § § $ou gy 5y o
fheolg W Mg d RRS Kz TP en2" o oK DU R ol gy s kil
HEES <% ata pdtgT o Megds b Ry Taom SURFWES w U amh ak 0f I woo
mmmwm St wm m__gw g @E“ wg %a Ble H2IG o_mu___mwm mmam#g& Al 82 e m_muh w %UN,E
ZIol % Hod W< HBTs <l LHR Houw <35 . nom? . Y U qEer BIRS = e ol B LHKIr 5
. RIF MmG<Id HirSms s w2 g Mg . =&
Arames sSder rerso@mnrsul o HUIED D WX w%uq_

11-3




ar k4
KABIMT
o

oz M

EHAAE I
ol 90KeV2] 0f

E—3

S}, OI0IAL,
2l= MBlerE A6
groaz

IE ®I(110) =
&

ushk

b AHOIM (1S

X=

1L
oE &t

=) %HZ?U

s Sdll MAgLE PMO

I Ol

HOIACH
(27002t Al
A

Fa
Ch [O2kA

Lt

AHO0IM(14
MAHSHCEH 2|3, NMOS 292 HIOIE RS TN

o

o7 M © gy Boulr

OFA3& PHOS
42t SASH(130)01

Fa
4 (270)
Xl

2
Ch.

E
HOIE ®3(110

=1

il
=
D

0

2
Lo
=

(A1)

I
i

=

=
=]

515, M3 ZEYHAAE IIE(270)

Kl

PHOS

al
RE1'5H0 A

NMS

11-4

AHOIAM(140)E HATICEH

(&AMH2)

ol =D




IR

ol B -
grilRe  RRIET Aol r
8o A mY <pul
gp WU W 25
%Emo H__H0 _nu.u..ﬂsh Zz . #0 {H <H 1
SHic 05K . il w W n oo
= Wc ares . Ol it WO
Sm . 2B Tass o z w 2w ® W
=y, LSEl yRie w0 5 R B s om
= 522 ERlopd BWE = U -
ROy o8 AN 2ok W o I = ¥o®
STHBIR o 100K g 3 o 11 R o W
mlaeﬂu. ol _.,m_. NDD_.UW KoL Bl M ny 4
IREPTE gr it L. i w Y T
g0 B0 8 moins TS 5 Mo n "
B i g2 &Eoy
=288 2 (= O T B R u
uNjnﬂmE :erm 10 m.._m uoc D—. - .|_.n|- o D
= 1 HEas oy ne T B n o~ K
= e At oL =< s a8 ®5 B
ol Nl i = 0y ~ 5
o =Wa oy = g W o =
g4 J=6U A=y Ryl op O o X g
7o WOl o F wiie 2 || ) 4 = = 5= ar
IR ] io 4|oF 1o R e S
KO E ™ riem ~ M_.._a_ 0 — 3r 5o
NREH ZRI8 = dog 0 pEJu it
Rl == gt B B~ A < o
U3 <b ! wils_  TSBE =20 W, K R ow U
avlis 8879 85,8 Zag fu3 2 § 09
S ORI i _n._.lA.&.ﬂ.._ Ol X0 W‘ o rH 20
Zgmol mardl E_ma; i & g WL, 9 F
- 1= ot - = = E
ORI g0 ol =ul o = == oMog
GXEH = ﬂ#q_.m? maamM Wl al i ml W
..nUm_'_H LHJan= =x.__._a.o_==_ BrKd S K= M s A =
=805 R mo iz = R <k = =T = =
UlipS Mo sis | 8RO =x T § S PR
a7 Woms 0O S i Ng U = N
Vg Wl MET@M E@%ﬂ &, R < 2
B, PEZY O w! = W s S
waiel & =<u iz =<t S5 O O w =
“Fonviyss fuls 282 ALEN LN
227 .%NQ.E_.o g olda Mg =g w8 e =8N
28m, g I & S8l o 2R R o w2
ST mis SES Ny Bl F D = gt g N
Sl MomiE EUR,B! o EyR B I ol K gl A =
RS~ ML, o & _Snl 2 RE T AL o i
s wE e MR & Sjie T gu e a4 e o
mamm_.m_m 2u @B gaAsH 8 %:/_Ng wm - =2 Brin Brol) HOUKE By oIl
JWEr WusSE Jgz D ol = 8, B = Brol) euy MG
ook TSI B B _.A“E i 55 == 19
g I <o
20 2000 201 205

o
=

4

X
=

&F AHO]

ol
=

=0

=

1-5

J| &t &
SIHA AJ1 HOIE B2 IH
n, &7 H0E

b=t

5

4
6

+

-t 3
JFat 5

7] M2
X& Nosi= &
&R
3
A
25
AR
3
Z




7
X 5&H) UCIM,

&7 29 =0] H4E DT H2l0 HEEYL S 8458 O
e S O RHITE AE BE2E s OMISE Bl

e 8
Hoe UAGA,
A7 AHOIME HMAsHs SHENHAM &4 A& 0185

o g,
=5
oy
I=! L.

120 — 110 ) 11 120
100 105 105 100
= - e 4
PRoS &9 oS o

2
130 130
1 [ 140
120 — ‘\ 120
100 -—4—~ 105 110 105 110 100
T
PMOS €& NMOS o9
203
P
160 ‘
10 |} |
140
130 130
120 120
162
100 105 110 105 110 100

~ A >

T oS 244

11-6




=g

= H I
130 F 130
! 120
120 N N R 162
100 105 110 105 110 ), o
T pwos 29! 0SS

o5

170

130
120
162

100

gy i}

— Ao
130 ‘_J—:lq—“ :[130

120
120 -
7243 1\10 = 10511:‘\”_' 162
100 —f~ 174 105 164 100
\_—_Y_‘_—-li ol -




&7

- - Wet EtohAl Oxide

Spacer?r H&
Etchg = TAY
So8
I
" o b
120 120
105 110 * 105 110 e
100 100
PMOS 2 o &
i)
130 130
150 140
120 — 4 120
/ 264
100—f~ 105 110 105 110 100
<
~ ~ -’ ~ —
PuOS < NMOS &

11-8




=510

150
130
120

100

£y 444

Eey Ly

11-9




130
120 -
262
100
s
] 1
120 AL %0 -—120
100 105 ‘ 105 —[—100
1
PuOS 2o NHOS e
o5
130 130
1 140
120 120
100 105 110 105 110 100
PHOS OS24 e
cos

380

180
130
120

100 105 110

11-10




E=y: )74

I

] | 140

, J—130

£ 120

/ Nt 4~ 382
105 110

100

~ -’

NMOS ]

L8

11-1




This Page is Inserted by IFW Indexing and Scanning
Operations and is not part of the Official Record

BEST AVAILABLE IMAGES

Defective images within this document are accurate representations of the original
documents submitted by the applicant.

Defects in the images include but are not limited to the items checked:

() BLACK BORDERS

U IMAGE CUT OFF AT TOP, BOTTOM OR SIDES

[J FADED TEXT OR DRAWING

() BLURRED OR ILLEGIBLE TEXT OR DRAWING

) SKEWED/SLANTED IMAGES

0 COLOR OR BLACK AND WHITE PHOTOGRAPHS

(J GRAY SCALE DOCUMENTS

) LINES OR MARKS ON ORIGINAL DOCUMENT

(J REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY

) OTHER:

IMAGES ARE BEST AVAILABLE COPY.
As rescanning these documents will not correct the image

problems checked, please do not report these problems to
the IFW Image Problem Mailbox.



	2005-01-27 Foreign Reference

